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the Fleet, Colonel Ya.Ki IAP$; Ldboratory
Director,, Lt.Col. GI 0 .LE3 E5K0o.)

In the suners of 1944 and 1945 "n the Crimea, there was
.r_,'"ved a stn~lar disease of ac. te febrile tvpe, witr a strongly

pressed hemorrhagic syndrome, a dlseas: ,hich took a grave
crse and had a fatal outcome in a iarg-, percentage of cases.
The regions most heavily hit were tne steppe districts of the
western part of the Crimea, Im. pa.rticular the Chelromrski,
Novoselovski, Razdolski and Oktiab,.ski districts and, on the Keren
Peninsula, Lenin Districto In tbe swmmer seasons of 1944 &nd 1945
in these districts there were as many as 200 cases of "Crimean
hemcrrhagic Fever."

A& was established by, the expedit-cn sent Lti, re by the
Medical Academy of Sciences under the leadership of Prof.MoP.
CHUMAKOV, this die, ase has an ultravir:.',s etiol.ogy,, The vector
of the ultravirus is the tick HjIaloMYr margrttun Koch.

The author of the p,'esent paper, parti-pating directly
in the work of the expedition which studied this disease, investi-
gated the species-composition and degree of' tick infestoticn of
animal,. 4nd birds, and also carried out observations on the
sea3ono.al variation of tick population and on the behavior of zht
ticks.

1. ROD''S

The speciea-composition of the rodent populaticn in the
infected districts Lnvestigated was as follows:---

1) The domestic mou,, M-> )T'us8Pj8 L;

2) The mous Mauaoulus hort7.A,=n, ,s Pall;
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3) Thu vole MAtorotts aooitala Pall;

4) The ordinary voie M ~rotus arvalts Pail;

5) The small ground-squirre! Cttells pygrzaeus Pal1;

6) The grey rat Rattus norvegtoua Erx2.;

7) The hamster Crtcetu8 oitcets taurtou8 0gn,

8) The large jerboa Aklaotag Jcz-oul~u Pall.;

9) T- European hare Lepus europas trans sl,! cu3

In an investigated 12,000 hectares of terrain in the foci
of the dlsease, the density of the rodent pculation in the su=ner
of 1945 was lower than the density in the summer of 1944. Thus in
an area of 1 hectare the density of ground-squirrel burrows wvs
as high as 300 in 1944 and not greater than 12 in the most popu-
lous sections in 1945, The density for voles pen hectare ifor
these years] was 300 and not more than 100 respectively. The
respective densities were for Mus musoulua hortudc.,nus 350 burrows
and not more than 120 burrows.

The density of the hare population had markedly decreaeed,
In 1944 one encountered 8 hares per km; in 1945, only 3. The
nr Aber of trails found per hectare was 12 and 5 respectively. (_0
determine the density of the hare population, the method used was
to illuminate a number of test areas at night with auto head-
lights).

The decrease in the rodent density was generally at the
expense of species living in the fields. The cause of this
marked decline in 1945 was most likely the winter of 1944/45, with
its heavy rainfall and frequent icing up, which wreiked havoc
among the rodents dwelling in burrows In the fi-Ids. This is con-
firmed by discoveries of decomposed corpses of rodents in old
burrows excavated. Thus, of 125 excavaied burrows, 18 contained
rodent corpses.

Of grey rats, hamsters and large jerboas, there were
only insignificanu numbers, both in 1946 and in 1944. No ma~s
mortality Among the rodents was observed in the sunmner seasons
of 1944 and 1946.

Of the rodents, those given the most intensive study
were the hares, which we suspected as carriers of Crimean
hemorrhagic fever. Investigations begun in June revealed the
preeence, on all hares, of a great number of sexually Immature
forms .... larvae and nymphs .... of the tick HIz~omza maginatuzt.
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TheLe larv#ae asij nymrph-0 do not attack humans, cattle and horses, but
feed on hareB and tc, some extent on binsa. In the secoid half oi'
June and the fl'rst l off July, we found still-h-angry Larvae and
aymuphs on our, harea; fi7om August through October, we found fully
gorged larvae and ny-plis, On other rodent species, no tick larvae
or nymphs were detected,

Di r ng t"he su:uner season, hares keep away from dwellings,
occasionally approa 1ing 1zhbited premaises at night only. As soon

s cold weather ets In, the available food decreases, particularly
after a snow-' all~ Fand the hares migrate to the neighborhood of
settlements, Cherie they feed around the hay stacks, offten manage
to get into the barns, and hang around in the wind-breaks. Ll thi a
season the colective-larmi people not only shoot them around the
hay-stacks, but kIci them at night with sticks.

Hares aire a nocturnnal animial. At night they go out after
lool., and by d.ay they lie up ozi the steppe-lands iz. weed-patches,
w~here, they feel theneelves eafe. In the Arainy autumn season,, they
prefcr the solid soil off umibrken ground, which does not get
soak-d. and will not stick -to the furry paws off the hare. It isj l1kaw~ise 'these bito of unbroken terrain-which, during the summ~er
;eason off the subace-er -ear, become most donsel.3y populated with
ticks, since it Is mainly in the aultumn habitat off the hares that
the gnrged tick nymphs drop off the animals for their winter
hiberniation.

In, the springp the gorged nymphs off the tick Ulnurtnatum
enter the stage off sexual. maturity; thay infest oattle, sheep,
horses and also humans. According to our observations,, the ticks
will turn and crawl La. the direction off a man standing in one
place, detecting his pegence at a distance even off 10 to 12 m.
If the man shifts his :p oaition slowly, the ticks will follow him.

Adult ticks, aftr goo'ging themselves with the bloca
off an animl (a cow or a hiorse), drop off; the feialep depoSit
their eggs, ffrore which the larvae later emnerge, infect the hares,
and deyt'elo ir Lta nyinpha. On bird%;, no fully gorged nymphs of the
H~aloaw=c margtnatun tick were observed by us.

We devoted agreat deal of study to the species-
compaoition of tbn ti-ike and to the seas.,nal variation in their
numnere, In the western steppe regions off the Crim~ea, we found
only one Hdomma spe~iea, R.Prgtatum. The highest peak in
the population of this s-ecies is reached at the beginning of
July, when it may be _,nsidered to be the only species present,
since the other types are not yet showing any activity: during
this season we were able to got only isolated specimens of
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of the species Rhtptoep ' vLos Thus at the oint hit by the disease
on the Kerch Peninsula, the collections made in September 1944
showed 67,4% of tne adult stages of h.gaomma margtnatun, 9.4% of
Hder~aphyt; ; ttata Can. -d Fanz., 1.5% of Dermaoentor
H manat4 Slz and 107*Btoel"4scnM77LrEUL (S. P.
Piontkovskaya's findings). In the November collections, tickA of
the Hdemaphgealta species predoiair.at~d, then Dermaoentor, and in
lesser numbers, IRhtptoephaWU was found, while ticks of the V.Ionm
species had declLied to a few isolated specimens. Greater numbers
of ticks of the Dermaoentor species were found in November 1944 on
sheep in the Staro-Krymski District.

In the su'ner seasons ol" 1944 and 1945, during the period
of highest population, Hcalow= mc gtratun ticks, in the western
steppe regions of the Crimea, were encountered in greatest numbers
on the hard ground of fallow land, by stacks of last year's hay and
straw, and along the windbreaks, particularly if these windbreaks
were bordered by fallows or hard ground overgrown with grass and
weeds. There were also many ticks o: ground where farm animals
stood,

A man, after sitting for an hcur's time on thc grass or
stubble in any of the areas of most intense infestation, would
remove from himself as many as 120 non-engorged adult ticks, while
in an ordinary area he would remove 8-12 ticks.

Starved adult Hyaloma, marytnatun ticks collected on the
steppe and brought to Prof. Chumakov s laboratory were found upon
Livestigation to be infected with the ultravirus of Crimean
hemorrhagic fever. Since in the nymph stage the ticks sucked the
blood only of hares and possibly birds, we were forced to con-
clude that thay either received the virus from theL vertebrates or
that they were infected trangovarially. Light was shed on the first
of these conclusions in 1945: from nymphs collected from
L. trnajylvucntoua and brought to his laboratory, Prof. Chumakov
isolated the ultravirus of Crimean hemorrhagic f.ver. Nymphs
collected from birds did not yield the virus. The question of
transovarialy transmission has not yet been decided.

II. CARNIVORES AND INSECT-RATERS

Beside the rodents, observations were made on carni-
vores and other mamals. Among the steppe-dwelling carnivores
found here are foxes (Vulspea unpee), skunks (>Putortus op.),
weasels (MUetelloa nto.ca) and wolves (bants lupus). In 1945,
carnivores of these species had multiplied in comparison with the
year 1944, a fact which, it seems, is closely connected with the
abundance of food in the form of rodents. For the weasels and
skunks, the rodents of the mouse type served as food, while the
foxes and weasels fed on the hares, which rain or frozen ground
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made an easy prey.

AVV On the said carnivo- a ane likewise on dogs, neither the
adults nor the nymphs of .margtnatuin were ivied.

As for insect-eating species, aedgehocls (3ErL.-ooeus
europ-eus) and batx were found, the lt'.er in le&ge n ubers; no
H.mrgtnatuar ticks were discovered on either of triem.

III. BIRDS

Since ialoma ticks in the innature stages were foand

(in small numbers) on certain species of birds, studies had to be
madc of the speoics-omposition and area of d st ton of bird.
The fvllowing spe.ies were investigated by us in the steppe dis-
tricts in the western part of the Crimean peninsula:--

1) The crane (Grus grus), here found in large numbers.
The birds examined were caught by the work rs of a grain-growing
State Farm. On two occasions 2-3 nymphs of H.margtnatwa were
found on young cranes, in the neighborhood of the head. These
birds emigrate in winter to India and Siam.

2) The prairie lark M'wnoortpha oaacndrta lives on
the Crimean steppes in large numbers and on a non-migratory basis,

In the summer season the larks stay out on the steppe; in the
autumn they mo~c nearer tc humer abitations; in winter they are
found as permanent guests in farmyards and cattle corals. Larvae
and nymphs of H, wgtnatuon were in several instances removed from
these larks.

3) The epartr1d (Pe rdt perctx) takes shelter
in windbreaks and weed-grown pa iches.. Toward autumn on the
steppes of the Crimea, tIhAD sperles increases in nwfthers, because
in addition to pezmanent residents, partridges from the more
nortiterly districts flock in for the winter. Nymphs of H.argtntu
were found in small niumbers an these partridges.

4) Tick nymphs were discovered on domestic chickens
and on -2ari-ows.

5) In addition to the species enumerated above, we
also examined the following birds: the cormmon hoopoe (Upu)a epopa),
the merlin (04rohnete vesperttnJ-ia), the rairie kestrel (Oeroh~te
nanzanT) and owls (Oartne paasertna One or two specimens of
each 4f these birds was obtained. No ticks were found.
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CONCLUSIONS

1) Of the rodents of the Cr4 mea the only one on which

we discovered larvae and nymphs of the tick H. rqt natumI was the
hare L.eu7opausu tranas tvntoue. When ticks nymphs which had
fed on these hares were exiamined in the laboratory, it was found
that the ultravirus of Crimean hemorrhagic fever could be ex-
tracted from them.

2) In the autumn season, the hares prefer to lie up and
feed on hard fallow round and by haystacks. It is in these spots
that the greatest density of H.m'gtrnatum ticks is observed in
summer months,

These spots also constitute the most dange rous foci for
the infection of humans with Crimean hemorrnagic fever.

3) Some of the hares will come close to dwelling-premises;
consequently the possibility is not excluded tnat they may bring
infected ticks int, settlements.

4) Study of birds in the districts where cases of the
fever are repor-ted is of very great significance, both from the
point of vlew of the possibility of their acti-g as vectors of
Crimean hemorrhagic fever and likewise from the point of view of
the dissemination of the infected igmature stages of H.ro4rgln uIw0ticks.

t) As to whether the ticks are infected from the hares
and whether the ultravirus of Crimean hemorrhagic fever may be
transovarially transmitted, these are questions which require
further study on the part of virusologists, zoologicts and
parasitologiots,
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